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Abstract of JP1 0321 025 
PROBLEM TO BE SOLVED: To reduce aslant 
transmitted elliptically polarized light, without 
damaging a transmitted circularly polarized 
light characteristic of vertically incident light 
contributing to the front brightness, and 
convert the elliptically polarized light into light 
capable of contributing to increase in the front 
brightness by arranging a medium for varying 
a polarized light state between base layers 
consisting of a cholesteric liquid crystal layer, 
in which the difference in the center wave 
length of reflecting light is within a specified 
value. SOLUTION: As base layers 11,13 
consisting of a cholesteric liquid crystal layer, a 
cholesteric liquid crystal layer in which 
difference in the center wave length of 
reflecting light is within 20 nm is used. Media 
12, 14 for varying a polarized light state are 
arranged between the base layers 11 , 13, and 
superimposed. Thereby, part of light 
transmitted aslant through one base layer is 
totally reflected through the other base layer. 
The cholesteric liquid crystal layer, especially 
the cholesteric liquid crystal layer in which the 
center wave length of reflecting light differs 80 
nm or more from that of at least one base layer 
is suitable. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical element using the circular polarization of light 
detached core and it which are excellent in efficiency for light utilization, and can form the polarization 
light equipment of high brightness, and the liquid crystal display of a right check by looking. 
[0002] 

[Background of the Invention] Conventionally, the polarization light source using the circular polarization 
of light detached core which consists of a cholesteric-liquid-crystal layer divided into the circular 
polarization of light of right and left of the natural light through reflection and transparency was known 
(JP.59-127019.A, JP.61-122626A JP.63-121821.A, JP.3-45906.A, JP.6-324333.A. JP.7-35925.A, JP,7- 
36025.A JP.7-36032.A). 

[0003] However, although the light which carried out perpendicular (transverse plane) incidence to the 
circular polarization of light detached core was penetrated as the circular polarization of light of the 
method of Uichi Hidari, the light which carried out oblique incidence was penetrated as ellipticaily 
polarized light, in order that this might maintain a elliptically-polarized-light condition, without becoming 
the linearly polarized light like the circular polarization of light through a quarter-wave length plate, it 
contained the component absorbed by the polarizing plate and the scarce trouble was in efficiency for 
light utilization. 

[0004] Moreover, it had the trouble which carries out perpendicular outgoing radiation and does not 
contribute to improvement in transverse-plane brightness effective in reservation of right checks by 
looking, such as a liquid crystal display, from a circular polarization of light detached core while it turned 
into light in which visibility is reduced as color change by viewing-angle change, when it applied to a liquid 
crystal display etc., in order that the ellipticaily polarized light which carried out the slanting transparency 
of the circular polarization of light detached core might receive color change. 
[0005] 

[The technical technical problem of invention] Without injuring the transparency circular polarization of 
light property of the vertical-incidence light which contributes to transverse-plane brightness, this 
invention reduces the ellipticaily polarized light of slanting transparency, and makes a technical problem 
development of the circular polarization of light detached core which can change the ellipticaily polarized 
light into the light which can contribute to improvement in transverse-plane brightness. 
[0006] 

[Means for Solving the Problem] The circular polarization of light detached core to which, as for this 
invention, a difference of the main wavelength of the reflected light is characterized by having arranged 
the medium to which a polarization condition is changed between the base layers which consist of a less 
than 20nm cholesteric-liquid-crystal layer is offered. 
[0007] 

[Effect of the Invention] According to this invention, vertical-incidence light carries out the perpendicular 
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transparency of each cholesteric-liquid-crystal layer of superposition as the predetermined circular 
polarization of light, and contributes to improvement in transverse-plane brightness. In case conversion 
of a polarization property is received, the hand of cut of a part of the polarization is reversed and oblique 
incidence of the elliptically polarized light which carried out the slanting transparency of the base layer of 
one side, and carried out oblique incidence to the medium to which a polarization condition is changed on 
the other hand is carried out to the following base layer by penetrating the medium, total reflection of it 
is carried out, and transparency of a circular polarization of light detached core is interrupted. Without 
injuring the transparency circular polarization of light property of the vertical-incidence light which 
contributes to transverse-plane brightness the aforementioned result, when it applies to a liquid crystal 
display etc., the elliptically polarized light of the slanting transparency to which visibility is reduced as 
color change by viewing-angle change can be reduced. 

[0008] On the other hand, in case the polarization by which total reflection was carried out with the 
above re-penetrates the medium to which a polarization condition is changed as a return light, a 
polarization property is reversed again, penetrates the base layer by the side of incidence, and carries 
out outgoing radiation of it from a circular polarization of light detached core. By making it reflect through 
a reflecting layer, carrying out incidence to a circular polarization of light detached core again, and making 
it spread through a diffusion layer in the meantime, this outgoing radiation light can make that part able 
to put to a circular polarization of light detached core perpendicular ON, and can be taken out as a light 
of the direction of a transverse plane. Consequently, interrupting transparency by the total reflection 
according the elliptically polarized light which carried out the slanting transparency of one base layer to 
the base layer of another side, the total reflection light is reused, from a circular polarization of light 
detached core, the light of the direction of a transverse plane effective in a right check by looking of a 
liquid crystal display etc. is obtained, and transverse-plane brightness can be raised. The liquid crystal 
display which can form the polarization light equipment which is excellent in efficiency for light utilization 
using this circular polarization of light detached core, and which is excellent in especially transverse- 
plane brightness, and is bright and is excellent in visibility combining a quarter-wave length plate, a 
polarizing plate, etc. can be obtained the aforementioned result. 
[0009] 

[Embodiment of the Invention] The circular polarization of light detached core of this invention consists 
of what has arranged the medium to which a polarization condition is changed between the base layers 
which a difference of the main wavelength of the reflected light becomes from a less than 20nm 
cholesteric-liquid-crystal layer. The example was shown in drawing 1 (a) - (d). 1 is a circular polarization 
of light detached core, and a base layer, the medium to which 11 and 13 change 12 and 14 change a 
polarization condition, and 15 and 16 are the cholesteric-liquid-crystal layers of outside arrangement. 
[0010] As a cholesteric-liquid-crystal layer, the proper thing which divides the natural light into the 
circular polarization of light on either side as the transmitted light and the reflected light by GURANJAN 
orientation can be used. Incidentally as the example, the sheet which has the layer which has a 
cholesteric-liquid-crystal phase, and the layer which consists of a liquid crystal polymer which presents a 
cholesteric phase above all, the sheet which developed the layer concerned on the glass plate etc., or the 
film which consists of a liquid crystal polymer which presents a cholesteric phase is raised. Therefore, 
the cholesteric-liquid-crystal layer may be superimposed in the condition of having been supported on 
the support base material if needed. 

[001 1] As for a cholesteric-liquid-crystal layer, in the above, it is desirable to carry out orientation to 
homogeneity as much as possible. The cholesteric-liquid-crystal layer of homogeneity orientation offers 
the reflected light without dispersion, is advantageous to expansion of the angle of visibility of a liquid 
crystal display etc., and suitable for formation of the direct viewing type liquid crystal display by which 
direct observation is especially carried out also from across. 

[0012] The circular polarization of light detached core by this invention can be formed when a difference 
of the main wavelength of the reflected light arranges and superimposes the medium to which a 
polarization condition is changed between the base layers which consist of a less than 20nm cholesteric- 
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liquid-crystal layer. It becomes possible to carry out total reflection of a part of light which carried out 
the slanting transparency of one base layer through the base layer of another side by this. Less than 
15nm especially of less than 10nm of differences of the main wavelength of the reflected light between 
base layers more desirable than points, such as the achievement nature of the total reflection, is less 
than 5nm above all. in addition, the base layer relation with which it will be satisfied of total reflection 
conditions if said difference of the main wavelength of the reflected light carried out exceeds 20nm — 
forming — being hard — it becomes easy to penetrate oblique-incidence light. 

[0013] As a medium to which the polarization condition arranged between base layers is changed, the 
proper thing in which a polarization condition is changed and it deals can be used, for example like phase 
contrast plates, such as a quarter-wave length plate and 1/2 wavelength plate. A cholesteric-liquid- 
crystal layer, especially the cholesteric-liquid-crystal layer to which 80nm or more of main wavelength of 
the reflected light is different from it of one [ at least ] base layer are more desirable than the point of 
expanding the wavelength region of the transmitted light above all etc. Namely, although a limitation is 
located in the wavelength region which shows selective reflection nature (circular dichroism) and the 
limitation also has usually the case of the large range which reaches about lOOnm wavelength region in 
the cholesteric-liquid-crystal layer of a monolayer Since it is less than the whole region of the light 
desired when applying to a liquid crystal display etc. also in the wavelength range The wavelength region 
which is made to superimpose the cholesteric-liquid-crystal layer from which selective reflection nature 
(reflected wave length region) differs, and shows circular dichroism is made to expand, and a cholesteric- 
liquid-crystal layer can use preferably from the whole region thru/or the point which forms the whole 
region into a reflected wave length region as much as possible of a light region. 

[0014] The medium to which the polarization condition arranged between base layers is changed may be 
one layer or more than two-layer. When arranging the cholesteric-liquid-crystal layer more than two- 
layer as a medium to which a polarization condition is changed between base layers, it is more desirable 
than the aforementioned point to consider as a reflected wave length region and the combination of the 
cholesteric-liquid-crystal layer from which the main wavelength of the reflected light differs above all. In 
addition, between base layers, proper light transmission layers other than the medium to which a 
polarization condition is changed may be arranged, and the light transmission layer may be optical 
stratum functionale. 

[0015] Moreover, what shows 1 / 2 wavelength plate functions to the slanting transmitted light is more 
desirable than the point to which total reflection of a part of light which carried out the slanting 
transparency of one base layer is carried out through the base layer of another side as a medium to 
which a polarization condition is changed. These 1 / 2 wavelength plate functions may be attained by a 
part or the whole of the medium to which the polarization condition arranged between base layers is 
changed. That is, when the number of the media to which a polarization condition is changed is one, it is 
called for that one of them shows 1 / 2 wavelength plate functions, but when the medium to which a 
polarization condition is changed is more than two-layer, more than two-layer [ the / one layer or two- 
layer ] may show 1 / 2 wavelength plate functions, respectively, and it may show 1 / 2 wavelength plate 
functions above [ whole ] two-layer. 

[0016] In addition, the method which arranges the cholesteric-liquid-crystal layers 15 and 16 to which 
80nm or more of main wavelength of the reflected light is different from it of a base layer on the outside 
of the base layers 11 and 13 can also attain expansion of the reflected wave length region by 
superposition of the above-mentioned cholesteric-liquid-crystal layer like instantiation to drawing 1 (c) 
and (d). In that case, a cholesteric-liquid-crystal layer can superimpose one layer or more than two-layer 
on both base both [ one side or ]. And also in this case, when a total of a two or more-layer cholesteric- 
liquid-crystal layer is superimposed on both base both [ one side or ], it is desirable a reflected wave 
length region and to consider as combination above all, although the main wavelength of the reflected 
light differs. 

[0017] As for the cholesteric-liquid-crystal layer which superimposes in the above, it is desirable than 
the point which increases the quantity of the polarization in the condition that it can prevent and use 
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that it will be in a polarization condition which arranges the phase condition of the circular polarization of 
light reflected on each class, and is different in each wavelength region to use in the combination of what 
reflect the circular polarization of light of the same direction, and in order to attain total reflection, it 
needs to use in the combination of what reflect the circular polarization of light of the same direction 
between base layers. Moreover, a cholesteric-liquid-crystal layer is more desirable than the point that 
being superimposed in order of the wavelength based on the main wavelength of the reflected light 
except for one base layer controls the wavelength shift at the time of a large angle of visibility etc. 
[0018] A proper thing may be used for cholesteric liquid crystal, and there is especially no limitation in it. 
Therefore, various things, such as a principal chain mold with which the straight-line-like atomic group 
(meso gene) of the conjugate property which gives a liquid crystal stacking tendency was introduced into 
the principal chain and side chain of a polymer, and a side-chain mold, can be used. The wavelength 
region of selective reflection becomes large and the larger cholesteric-liquid-crystal molecule of phase 
contrast can be used more preferably than points, such as allowances over the wavelength shift at the 
time of a large angle of visibility. Moreover, rather than weight or the point of ********, a liquid crystal 
polymer can use preferably. Furthermore, as the liquid crystal polymer, that whose glass transition 
temperature is 30-150 degrees C can use preferably from points, such as handling nature and the 
stability of the orientation in operating temperature. 

[0019] Incidentally, as an example of the liquid crystal polymer of the above mentioned principal chain 
mold, it has the structure which combined the meso gene radical which minds the spacer section which 
gives flexibility if needed, and consists of a Para permutation ring compound etc., for example, polymers, 
such as a polyester system, a polyamide system, a polycarbonate system, and a polyester imide system, 
are raised. 

[0020] Moreover, a thing, a nematic system liquid crystal polymer of low-molecular chiral agent content, 
a liquid crystal polymer of chiral component installation, a mixed liquid crystal polymer of a nematic 
system and a cholesteric system, etc. which have the low-molecular-liquid-crystal compound (meso gene 
section) which makes polyacrylate, polymethacrylate, a polysiloxane, poly malonate, etc. a principal chain 
frame, minds the spacer section which consists of an atomic group of conjugate property as a side chain 
as an example of the liquid crystal polymer of a side-chain mold if needed, and consists of a Para 
permutation ring compound etc. are raised. 

[0021] Like the above, it can consider as the thing of a cholesteric stacking tendency with the method 
which introduces the proper chiral component which consists of a compound which has asymmetrical 
carbon also in what has the Para permutation ring compound which gives the nematic stacking tendency 
which consists of the Para permutation aromatic-series unit, the Para permutation cyclohexyl ring unit, 
etc. like for example, an azomethine form, an azo form, an AZOKISHI form and an ester form, a biphenyl 
form and a phenylcyclohexane form, and a bicyclo hexane form, a low-molecular chiral agent, etc. (JP,55- 
21479.A, U.S. Pat. No. 5332522, etc.). In addition, a cyano group, the alkyl group, alkoxy group of the end 
substituent in the para position in the Para permutation ring compound, etc. may be proper. 
[0022] Moreover, as the spacer section, for example, polymethylene chain-(CH2) n-, polyoxymethylene 
chain-(CH2CH20) m- etc. which show flexibility are raised, the chemical structure of the meso gene 
section etc. determines suitably the number of cycles of the structural unit which forms the spacer 
section — having — general — the case of a polymethylene chain — n — 0-20, and the case where 
they are 2-12, and a polyoxymethylene chain above all — m — 0-10 — it is 1-3 above all. 
[0023] In addition, the proper method according to the usual polymer composition to which 
copolymerization for example, of the component monomer is carried out with a radical polymerization 
method, a cationic polymerization method, an anionic polymerization method, etc. can perform preparation 
of the above-mentioned principal chain mold liquid crystal polymer. Moreover, the monomer addition 
polymerization method which polymet-izes the monomer to which preparation of a side-chain mold liquid 
crystal polymer also introduced the meso gene radical into the monomer for vinyl system principal chain 
formation like the ester of an acrylic acid or a methacrylic acid through the spacer radical if needed by a 
radical polymerization method etc.. The method which carries out the addition reaction of the vinyl 
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permutation meso gene monomer to the bottom of existence of a platinum system catalyst through Si-H 
association of polyoxy methyl silylene, The method which introduces a meso gene radical by the 
esterification reaction using a correlation migration catalyst through the functional group given to the 
principal chain polymer, A method with the proper method which carries out a polycondensation reaction 
can perform the monomer which introduced the meso gene radical into some malonic acids through the 
spacer radical if needed, and diol. 

[0024] In the above Membrane formation nature and the good GURANJAN stacking tendency of a mono- 
domain condition. The short-time nature of orientation processing, the stable stability to a vitreous state, 
the controllability of the spiral pitch of a cholesteric phase. The liquid crystal polymer which can be used 
more preferably than points, such as the plasticity of the circular polarization of light detached core 
which orientation conditions, such as a pitch, cannot change easily due to operating temperature, and is 
lightly [ it is thin and ] excellent in endurance or preservation stability the copolymer which uses as a 
component the monomeric unit expressed with the following general formula (a), and the monomeric unit 
expressed with a general formula (b) — above all with 60 - 95 % of the weight of monomeric units of a 
general formula (a) Let the copolymer which consists of 40 - 5 % of the weight of monomeric units of a 
general formula (b) be a component (Japanese Patent Application No. No. 251818 [ seven to ]). 
R 1 

— <CH 2 C)- 

[0025] General formula (a) : 

(However, the integer of 1-6 and XI are two COs or an OCO radical, and hydrogen or a methyl group, 
and m are p and q1, or 2. and R1 satisfies p+q=3.) 



General formula (b) 



— (CH a c}- 

COHCH,bO- 



R2 [ however, ] — hydrogen or a methyl group, and n — the integer of 1-6, and X2 — two COs or an 

-NH-CH-R 5 xtt -O-CH-R 5 

OCO radical, and X3 -CO-R3 or -R4 — it is — the R3 CH, CH, 



-CH=N-CH-R 5 
I 

R4 CH, 



It comes out, and it is and R5 is as follows. 

-O . -Q -0-0 „ -Q_) 

[0026] The acrylic monomer which can form the monomeric unit expressed with the aforementioned 
general formula (a) and a general formula (b) is compoundable by the proper approach. As the example, 
first ethylene chlorohydrin and 4-hydroxybenzoic acid After carrying out heating reflux in an alkali water 
solution by making potassium iodide into a catalyst and obtaining hydroxycarboxylic acid, Carry out 
dehydration of it to an acrylic acid or a methacrylic acid, and it considers as acrylate (meta). By 
esterifying the (meta) acrylate under existence of DCC (dicyclohexylcarbodiimide) and DMAP 
(dimethylamino pyridine) by the 4-cyano-4'-hydroxy biphenyl, the method of obtaining the monomer 
belonging to a general formula (a) raises, and it is ****. 
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[0027] moreover, as a synthetic example of the acrylic monomer belonging to a general formula (b) After 
carrying out the heating reflux of hydroxyalkyl halide and the 4-hydroxybenzoic acid in an alkali water 
solution by making potassium iodide into a catalyst first and obtaining hydroxycarboxylic acid, 
Dehydration of it is carried out to an acrylic acid or a methacrylic acid. As acrylate (meta) the acrylate 
(meta) of Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. The approach of esterifying under 
existence of DCC and DMAP, the approach of esterifying the (meta) acrylate under existence of DCC 
and DMAP after the aforementioned dehydration with the phenol which has an asymmetrical carbon 
radical in the 4th place, etc. are raised with the phenol which has CO radical of R three-set content in 
the 4th place. 

[0028] Therefore, other monomers belonging to an aforementioned general formula (a) and an 
aforementioned general formula (b) are compoundable according to the above using the proper raw 
material which has the introductory target radical. In addition, the phenol which has CO radical of R 
three-set content in the 4th aforementioned place For example, make methyl chloroformate and 4- 
hydroxybenzoic acid react in an alkali water solution first, and it considers as a carboxylic acid. After 
making it into acid chloride by oxalyl chloride, by the approach of making it reacting with H-R3 in a 
pyridine/tetrahydrofuran, introducing R3 set, processing it with aqueous ammonia subsequently, and 
removing a protective group etc. Moreover, the phenol which has an asymmetrical carbon radical in the 
4th place can be obtained by the approach of carrying out azeotropy dehydration of for example, a 4- 
hydroxy benzaldehyde and the (S)-(-)-1 -phenyl ethylamine in toluene etc. 

[0029] The above-mentioned copolymer can change the spiral pitch of cholesteric liquid crystal by 
changing the content of the monomeric unit expressed with the general formula (b). Therefore, the 
wavelength which shows circular dichroism by control of the content of the monomeric unit expressed 
with a general formula (b) can be adjusted, and the optical element which shows circular dichroism to the 
light of a light region can also be obtained easily. 

[0030] Formation of the cholesteric-liquid-crystal layer by the liquid crystal polymer can be performed by 
the approach according to the conventional orientation processing. Incidentally as the example, on a 
support base material, polyimide and polyvinyl alcohol, The orientation film which formed film, such as 
polyester, polyarylate and polyamidoimide, and polyether imide, and carried out rubbing processing with 
the rayon cloth etc., A liquid crystal polymer is developed on the proper orientation film which consists of 
a method vacuum evaporationo layer of slanting of SiO, or orientation film by extension processing. Or 
more than glass transition temperature It heats under to isotropic phase transition temperature, after the 
liquid crystal polymer molecule has carried out GURANJAN orientation, it cools under to glass transition 
temperature, and it considers as a vitreous state, and the approach of forming the flozen layer by which 
the orientation concerned was fixed etc. is raised. 

[0031] As the aforementioned support base material, proper things, such as a monolayer which consists 
of plastics like triacetyl cellulose, polyvinyl alcohol and polyimide, polyarylate and polyester, a 
polycarbonate, polysulfone and polyether sulphone, amorphous polyolefine and a denaturation acrylic 
polymer, and epoxy system resin, for example, a laminated film, or a glass plate, can be used. Plastic film 
is more desirable than points, such as thin-shape-izing, and a small thing has the phase contrast as much 
as possible more desirable than points, such as improvement in the use effectiveness of the light by 
prevention of change of a polarization condition, by the birefringence. 

[0032] Expansion of a liquid crystal polymer can carry out thin layer expansion of the solution by the 
solvent of a liquid crystal polymer by proper approaches, such as a spin coat method, the roll coat 
method, the flow coat method and the printing method, a dip coating method and the flow casting 
forming-membranes method, the bar coat method, and gravure, and can be performed by the approach of 
carrying out desiccation processing of it if needed etc. As the aforementioned solvent, proper things, 
such as a methylene chloride, a cyclohexanone and a trichloroethylene, tetrachloroethane and N-methyl 
pyrrolidone, and a tetrahydrofuran, can be used, for example. 

[0033] Moreover, the heating melt of a liquid crystal polymer and the heating melt in the condition of 
presenting an isotropic phase preferably can be developed according to the above, and the approach 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



6/1/2006 



JP.10-321025.A [DETAILED DESCRIPTION] 



Page 7 of 14 



which does not use solvents, such as an approach which develops to a thin layer and it is made to 
solidify further, maintaining the melting temperature if needed, therefore the health nature of work 
environment, etc. can develop a liquid crystal polymer also by the good approach. In addition, on the 
occasion of expansion of a liquid crystal polymer, the superposition method of the cholesteric-liquid- 
crystal layer which minded the orientation film if needed for the purpose of thin-shape-izing etc. can be 
taken. 

[0034] Heat-treatment for carrying out orientation of the expansion layer of a liquid crystal polymer can 
be performed by heating to the temperature requirement from the glass transition temperature of a liquid 
crystal polymer to isotropic phase transition temperature, i.e., the temperature requirement where a liquid 
crystal polymer presents a liquid crystal phase, as described above. Moreover, immobilization of an 
orientation condition can be performed by cooling under to glass transition temperature, and there is 
especially no limitation about the cooling condition. Usually, since the aforementioned heat-treatment can 
be performed at the temperature of 300 degrees C or less, generally a natural-air-cooling method is 
taken. 

[0035] The flozen layer of the liquid crystal polymer formed on the support base material can be used for 
a circular polarization of light detached core as it is as an one object with a support base material, and 
can also be used as a circular polarization of light detached core which exfoliates from Japanese lacquer 
and a support base material, and consists of a film etc. When forming as an one object with the support 
base material which consists of a film etc., it is more desirable than points, such as the tightness of the 
change of state of polarization, that phase contrast uses a small support base material as much as 
possible. 

[0036] Especially the thickness of a cholesteric-liquid-crystal layer has 1.5-10 micrometers more 
desirable than points, such as a size of turbulence of orientation, prevention of a permeability fall, and the 
wavelength range of selective reflection (reflected wave length region), 1-30 micrometers above all 0.5- 
50 micrometers. Moreover, it is more desirable than points, such as thin-shape-izing of a circular 
polarization of light detached core, that 1-50 micrometers of 2-30 micrometers of total thickness of a 
two-layer cholesteric-liquid-crystal layer are 3-10 micrometers especially above all. When it furthermore 
has a support base material, it is desirable that 20-200 micrometers of 25-150 micrometers of total 
thickness including the base material are 30-100 micrometers especially above all. On the occasion of 
formation of a circular polarization of light detached core, the various additives which become a 
cholesteric-liquid-crystal layer from a stabilizer, a plasticizer, or metals can be blended if needed. 
[0037] The circular polarization of light detached core used in this invention can be made into a gestalt 
with proper eel gestalt which pinched the cholesteric-liquid-crystal layer which consists for example, of a 
low-molecular-weight object with transparence base materials, such as glass and a film, gestalt which 
supported the cholesteric-liquid-crystal layer which consists of a liquid crystal polymer with the 
transparence base material, gestalt which consists of a liquid crystal polymer film of a cholesteric-liquid- 
crystal layer, gestalt which superimposed those gestalt objects in proper combination. 
[0038] In the aforementioned case, a cholesteric-liquid-crystal layer can also be held according to the 
reinforcement, operability, etc. with the support base material more than one layer or two-layer, the point 
of preventing the change of state of polarization in using the support base material more than two-layer 
etc. — for example, the film of non-orientation — even if it carries out orientation, a small thing can use 
[ phase contrast ] preferably as much as possible like the small triacetate film of a birefringence etc. 
Gestalten more desirable than points, such as thin-shape-izing, are the gestalt supported with the 
transparence base material, a gestalt which consists of a film of a liquid crystal polymer. 
[0039] The circular polarization of light detached core by this invention can also be formed in the 
condition that the cholesteric-liquid-crystal layer used as a base layer is included two or more pairs in 
the combination from which the main wavelength of the reflected light differs. In addition, use of a liquid 
crystal polymer is more advantageous to especially superposition of a cholesteric-liquid-crystal layer 
than points, such as manufacture effectiveness and thin-film-izing. Superposition processing can take 
proper methods, such as every mere pile and adhesion through adhesives, such as a binder. 
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[0040] In this invention, one sort of proper optical layers, such as a diffusion layer, a quarter-wave length 
plate, and a polarizing plate, or two sorts or more can be arranged to a circular polarization of light 
detached core, and various optical elements can be formed. The example was shown in drawing 2 , 
drawing 3 , and drawing 4 . For 2, a diffusion layer and 3 are [ a quarter-wave length plate and 4 ] 
polarizing plates. 

[0041] A diffusion layer is prepared in the light source light incidence side of a circular polarization of 
light detached core in this case for the purpose of course modification of the return light to which it 
comes to carry out total reflection of the oblique-incidence light in the base layer of a circular 
polarization of light detached core as described above. Diffusion layers are methods with arbitrary 
KUREIZU generating method by the method by surface irregularity-ized processing of the formation 
method of for example, a particle distribution resin layer, sandblasting, chemical etching, etc., mechanical 
stress, solvent processing, etc., imprint formation method by the metal mold which established 
predetermined diffusion structure, etc., and can be suitably formed as a spreading layer, a diffusion sheet, 
etc. to a circular polarization of light detached core. 

[0042] Moreover, a diffusion layer equalizes the outgoing radiation light from an optical element, controls 
light-and-darkness nonuniformity, and when it applies to a liquid crystal cell, it can also arrange it for the 
purpose of prevention of the check by looking [ GIRAGIRA / check by looking ] by moire arising in 
interference with a pixel etc. In this case, it can arrange one layer or more than two-layer in the proper 
location contiguous to circular polarization of light detached cores and quarter-wave length plates, such 
as between the quarter-wave length plate formed in the quarter-wave length plate attachment side of a 
circular polarization of light detached core, or it, or polarizing plates, or a top face of a polarizing plate, a 
polarizing plate, etc. the vertical-incidence light whose phase contrast of the diffusion layer which can be 
used more preferably than points, such as the maintenance nature of the polarization condition of the 
light which carried out outgoing radiation from the circular polarization of light detached core, is the 
wavelength of 633nm — based on the incident light of less than 30 incident angles, 30nm or less is a 0- 
20nm thing above all preferably. 

[0043] A quarter-wave length plate functions as a linearly polarized light conversion means, the circular 
polarization of light which carried out outgoing radiation from the circular polarization of light detached 
core carries out incidence to a quarter-wave length plate, a phase change is received, the light of the 
wavelength on which the phase change is equivalent to quarter-wave length is changed into the linearly 
polarized light, and other wavelength light is changed into elliptically polarized light. The changed 
elliptically polarized light turns into such flat elliptically polarized light that it is close to the wavelength of 
the light changed into the aforementioned linearly polarized light. Outgoing radiation of the light in the 
condition that many linearly polarized light components which may penetrate a polarizing plate are 
included will be carried out as a result of [ this ] a quarter- wave length plate. 

[0044] Therefore, the quarter-wave length plate 3 is arranged like the example of drawing at the optical 
outgoing radiation side of the circular polarization of light detached core 1 . In addition, when [ to require ] 
it is superimposed on the cholesteric-liquid-crystal layer in order of the main wavelength of the reflected 
light except for one base layer, it is more desirable than points, such as control of the above-mentioned 
wavelength shift, to make the cholesteric-liquid-crystal layer side of the long wavelength into an optical 
outgoing radiation side. By changing into a condition with many linearly polarized light components 
through a quarter-wave length plate, it can consider as the light which is easy to penetrate a polarizing 
plate like the above. In the case of a liquid crystal display, this polarizing plate functions as the optical 
layer which prevents the fall of the polarization property generated in change of the angle of visibility to a 
liquid crystal cell, and maintains display grace, an optical layer which realizes more advanced degree of 
polarization and attains better display grace. 

[0045] That is, in the above, although it is possible to carry out incidence of the outgoing radiation 
polarization [ detached core / circular polarization of light ] to a liquid crystal cell as it is, and to attain a 
display, without using a polarizing plate, since improvement in the display grace described above by 
minding a polarizing plate etc. can be aimed at, a polarizing plate is used if needed. In that case, it is so 
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more advantageous that the permeability to a polarizing plate is high than the point of the brightness of a 
display, and since the permeability becomes so high that many linearly polarized light components of the 
polarization direction which is in agreement with the polarization shaft (transparency shaft) of a polarizing 
plate are included, outgoing radiation polarization [ detached core / circular polarization of light ] is 
changed into the predetermined linearly polarized light through a linearly polarized light conversion means 
for the purpose of it. 

[0046] While it is equivalent to the phase contrast of quarter-wave length in the circular polarization of 
light which carried out outgoing radiation and being able to form many linearly polarized lights from a 
circular polarization of light detached core as a quarter-wave length plate, what can change the light of 
other wavelength into the flat elliptically polarized light near the linearly polarized light as much as 
possible [ have the major-axis direction in the parallel direction as much as possible with said linearly 
polarized light, and ] is desirable. By using this quarter-wave length plate, it can arrange so that the 
direction of the linearly polarized light of the outgoing radiation light and the major-axis direction of 
elliptically polarized light may become parallel as much as possible with the transparency shaft of a 
polarizing plate, and the light of a condition with many linearly polarized light components which may 
penetrate a polarizing plate can be obtained. 

[0047] A quarter-wave length plate can be formed as a superposition layer of the phase contrast plate 
more than one layer or two-layer. In the case of the quarter-wave length plate which consists of a phase 
contrast plate of one layer, a smaller thing can achieve equalization of the polarization condition for every 
wavelength, and its wavelength dispersion of a birefringence is desirable. On the other hand, 
superposition-izing of a phase contrast plate is effective in amelioration of the wavelength property in a 
wavelength region, and the combination may be suitably determined according to a wavelength region etc. 

[0048] As a quarter-wave length plate of the monolayer mold which can incidentally be used to the light 
of a light region more preferably than points, such as wavelength range and conversion efficiency, the 
phase contrast is a small thing and the thing which gives especially 100-180nm of phase contrast 1 10- 
1 50nm or less above all. Moreover, when considering as the quarter-wave length plate which consists of 
a phase contrast plate more than two-layer, it is more desirable than points, such as a wavelength 
property, to consider as combination with the layer which gives the phase contrast 200nm or more which 
contains the layer which gives 100-180nm phase contrast by odd one or more-layer layers. 
[0049] As for the phase contrast plate which forms a quarter-wave length plate, what can form with the 
proper quality of the material, and gives transparent and uniform phase contrast is desirable. The form 
birefringence film which comes to carry out extension processing of the film which generally consists of 
proper plastics, such as a polycarbonate, polysulfone and polyester, polymethylmethacrylate and a 
polyamide, and poly vinyl alcohol, is used. 

[0050] On the quarter-wave length plate 3, a polarizing plate 4 can be formed at above-mentioned 
drawing 4 if needed like instantiation. The optical element of this gestalt can use the polarizing plate as a 
polarizing plate by the side of the light source of a liquid crystal cell. Moreover, a polarizing plate may be 
arranged through a quarter-wave length plate to a circular polarization of light detached core, and forms 
into the direct linearly polarized light the circular polarization of light which penetrated the circular 
polarization of light detached core in this case through a polarizing plate. 

[0051] Although a proper thing can be used as a polarizing plate, generally what consists of a polarization 
film is used. As an example of a polarization film, the polyene oriented film like a thing, the dehydration 
processing object of polyvinyl alcohol, or the demineralization acid-treatment object of a polyvinyl 
chloride which dichromatic dye, such as iodine, was made to stick to the film of the hydrophilic giant 
molecule like a polyvinyl alcohol system, a partial formaHzed polyvinyl alcohol system, and an ethylene- 
vinylacetate copolymer system partial saponification object, and was extended is raised. 
[0052] As a polarizing plate attached to a circular polarization of light detached core, the thing of the 
type containing dichromatic dye is used especially more preferably than points, such as degree of 
polarization. Although the thickness of a polarization film is 5-80 micrometers usually, it is not limited to 
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this. The polarizing plate to be used may be what covered one side or both sides of a polarization film 
with transparent protection layer etc. 

[0053] The circular polarization of light detached core and optical element by this invention can be 
preferably used for formation of polarization light equipment. Formation of polarization light equipment 
can be performed by arranging a circular polarization of light detached core and an optical element on the 
light source. In addition, when the light source is arranged at the diffusion layer side in the case of the 
optical element which has a diffusion layer 2 in an outside surface like drawing 2 and a circular 
polarization of light detached core has quarter-wave length plate 3 grade like drawing 3 or drawing 4 , the 
light source is arranged at the side which does not have the quarter-wave length plate etc. 
[0054] The example of polarization light equipment 5 was shown in drawing 5 . This shows the case where 
a circular polarization of light detached core is used as an optical element, 51 is a light guide plate and 52 
is the light source. A light guide plate 51 carries out outgoing radiation of the incident light from the light 
source 52 arranged on the side face from a top face (circular polarization of light detached core side), 
functions as the light source 52 in one, and functions as the light source which supplies light to a circular 
polarization of light detached core. 

[0055] According to the aforementioned polarization light equipment 5, the incident light from the light 
source 52 carries out outgoing radiation from the top face of a light guide plate 51, incidence of the light 
of the perpendicular direction is carried out to the circular polarization of light detached core 1 arranged 
to the outgoing radiation side side, the circular polarization of light of the method of Uichi Hidari 
penetrates, the circular polarization of light of another side is reflected, and re-incidence of it is carried 
out to a light guide plate 51 as a return light. It is reflected by the reflecting layer 54 at the bottom, and 
incidence of the light which carried out re-incidence to the light guide plate is again carried out to the 
circular polarization of light detached core 1 , and it is again divided into the transmitted light and the 
reflected light (third-time incident light). 

[0056] On the other hand, incidence also of the return light by which total reflection was carried out is 
carried out to the reflecting layer 54 under a light guide plate, it is reflected in it in the base layer which 
carried out oblique incidence to the circular polarization of light detached core 1 and which was 
described above, and incidence is again carried out to the circular polarization of light detached core 1 
through a diffusion layer 2. In that case, a part of re-incident light is changed into the light which can 
carry out vertical incidence to a circular polarization of light detached core by diffusion through a 
diffusion layer 2, and it carries out behavior like the light of the above mentioned perpendicular direction. 
Behavior of the light which remains is again carried out as an oblique-incidence light. Therefore, 
transverse-plane brightness can be raised, so that there are many rates changed into the light which can 
carry out vertical incidence to a circular polarization of light detached core by diffusion among the return 
light of oblique-incidence light. 

[0057] As the light source in polarization light equipment, the thing of the light guide plate mold which 
carries out outgoing radiation of the incident light from the light source arranged on the side face from 
one side of a vertical side is preferably used from points, such as improvement in efficiency for light 
utilization, as mentioned above. Although a proper thing can be used as the light guide plate, what 
consists of a tabular object which generally has the vertical side where either serves as an outgoing 
radiation side, and the plane of incidence which consists of at least 1 vertical face-to-face side face is 
used. 

[0058] The structure of excelling also in the outgoing radiation effectiveness of the re-incident light 
which the gestalt of a light guide plate was excellent in the outgoing radiation effectiveness from an 
outgoing radiation side, and the outgoing radiation light was excellent in the perpendicularity to an 
outgoing radiation side, and was easy to use it effectively, and minded the circular polarization of light 
detached core, and having periodically above all prism-like irregularity more detailed than points, such as 
approximation nature with the direction of initial outgoing radiation of the direction of outgoing radiation, 
the heights which consist of a long side and a shorter side side, or a crevice is desirable (Japanese 
Patent Application No. No. 321036 [ seven to ]). What has the thickness of the side edge section which 
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furthermore counters plane of incidence thinner than that of plane of incidence, and the thing which is 
50% or less of thickness above all are desirable. 

[0059] Thin-shape-izing of the opposite side edge section to the aforementioned plane of incidence is 
advantageous at the point which will carry out incidence to the shorter side side of a prism-like concave 
convex efficiently by the time the light which carried out incidence from plane of incidence results in the 
opposite side edge section concerned as a transmission edge, carries out outgoing radiation from an 
outgoing radiation side through the reflection, and can supply incident light to the purpose side efficiently. 
Moreover -izing of the light guide plate can be carried out [ lightweight ] by considering as this thin 
shape-ized structure, for example, when a prism-like concave convex is a straight line-like, it can 
consider as about 75% of weight of the light guide plate of homogeneity thickness. 
[0060] The pitch of the heights in a prism-like concave convex or a crevice is so desirable that it is 
smaller than points, such as control of light-and-darkness nonuniformity, and prevention of moire with a 
liquid crystal cell, since outgoing radiation light is usually emitted in the shape of a stripe through the 
heights or crevice. 500 micrometers or less especially of 300 micrometers or less of periods of the 
desirable heights in consideration of manufacture precision etc. or a crevice are 5-200 micrometers 
above all. 

[0061] A light guide plate can be formed with the proper ingredient which shows it transparency 
according to the wavelength field of the light source. Incidentally what shows transparency in 
[ wavelength ] about 400-700nm is raised in a light region like the transparence resin represented with 
the acrylic resin like polymethylmethacrylate, a polycarbonate and the polycarbonate system resin like a 
polycarbonate polystyrene copolymer, epoxy system resin, etc., for example, glass, etc. 
[0062] A light guide plate may be formed by the proper approach. As the manufacture approach more 
desirable than points, such as mass-production nature For example, the approach of filling up thru/or 
casting and carrying out polymerization of the liquefied resin which can carry out polymerization to the 
mold which can form predetermined prism-like irregularity with heat, ultraviolet rays thru/ or a radiation, 
etc., Approaches, such as injection molding with which the metal mold which can fabricate the resin made 
to fluidize through the approach of pushing thermoplastics against the bottom of heating to the metal 
mold which can form predetermined prism-like irregularity, and imprinting a configuration, the 
thermoplastics which carried out heating melting, or heat and a solvent in a predetermined configuration 
is filled up, etc. are raised. 

[0063] The light guide plate does not need to be formed as a like and may be formed as layered product 
of dissimilar material etc. and according to one sort of ingredients one-single layer material, although the 
sheet for prism-like concave convex formation was pasted up on the light guide section which bears 
transmission of light. In the above-mentioned light guide plate, the property of the angular distribution of 
outgoing radiation light, field internal division cloth, etc. can be adjusted based on control of the surface 
ratio of a shorter side side and a long side, the configuration of a tilt angle and a prism-like concave 
convex, curvature, etc. 

[0064] Size of a light guide plate, magnitude of the light source, etc. by the purpose of use can determine 
the thickness of a light guide plate suitably. Especially the general thickness of the light guide plate in the 
case of using for a liquid crystal display etc. is 0.5~8mm 0.1 -10mm above all 20mm or less based on the 
plane of incidence. 

[0065] It can form suitably with a deposit metallurgy group vacuum evaporationo layer, a metallic foil 
metallurgy group vacuum evaporationo sheet, a plating sheet, etc., you may unite with the opposed face 
concerned of a light guide plate, and the reflecting layer 54 arranged to the opposed face of the outgoing 
radiation side of a light guide plate is piled up as a reflective sheet etc., and can take a proper 
arrangement gestalt in this invention. A metallic reflection side is more desirable than the point of 
reversing the circular polarization of light through reflection. 

[0066] Moreover, when for example, detailed irregularity structure is given on the surface of a reflecting 
layer and it considers as the reflecting layer of an optical diffusion mold, it can also consider as the 
polarization light equipment of the gestalt which omitted the diffusion layer for diffusing the return light 
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which carried out total reflection through the base layer of a circular polarization of light detached core. 
In this case, the optical diffusion type concerned of reflecting layer can be made to serve as course 
modification by diffusion of said return light. 

[0067] The light source of a light guide plate mold is formed by arranging the light source 52 usually like 
instantiation to drawing 5 at the plane of incidence of a light guide plate 51. Although a thing proper as 
the light source can be used, array objects, such as the shape of the point light source of the linear light 
source of a cathode-ray tube etc., light emitting diode, etc., its line, or a field, etc. can use preferably, for 
example (cold, heat). On the occasion of formation of the back light concerned, it can also consider as 
the combination object which has arranged proper auxiliary means, such as the light source holder 53 
which surrounds the light source in order to lead the emission light from a linear light source to the side 
face of a light guide plate like the example of drawing if needed, and a prism sheet for the outgoing 
radiation directional control of light. 

[0068] The light guide plate which can be preferably used for formation of polarization light equipment 
While the directivity is made to carry out outgoing radiation of the incident light from a side face from an 
outgoing radiation side at high effectiveness, and the outgoing radiation light excels [ directivity ] in high 
directivity and perpendicularity [ as opposed to an outgoing radiation side above all ] is shown Reflection 
repeats the re-incident light which it excelled in the re-outgoing radiation effectiveness of the re- 
incident light through a circular polarization of light detached core, and the directivity of the re-outgoing 
radiation light and an outgoing radiation include angle were as much as possible in agreement with the 
directivity of initial outgoing radiation light, and an outgoing radiation include angle, and minded the 
circular polarization of light detached core, and it is made to carry out outgoing radiation with a small 
reflective number of cycles above all that there is nothing. 

[0069] The polarization light equipment by this invention prevents a reflective loss etc. as mentioned 
above by reusing the reflected light (re-incident light) by the circular polarization of light detached core 
as an outgoing radiation light by polarization conversion. While making a polarizing plate easy to change 
the outgoing radiation light into the optical condition which contains a linearly polarized light component 
richly through a quarter-wave length plate etc. if needed, and to penetrate and preventing an absorption 
loss A course change of a part of return light which carried out total reflection through the base layer of 
a circular polarization of light detached core is made by diffusion, from a circular polarization of light 
detached core, outgoing radiation is carried out again and improvement in efficiency for light utilization, 
especially improvement in transverse-plane brightness are aimed at. 

[0070] Therefore, like the above, it can be excellent in the use effectiveness of light, and the polarization 
light equipment by this invention is bright, and it can excel in the perpendicularity of outgoing radiation 
light, and light with little light-and-darkness nonuniformity can be offered, and it can use it for various 
equipments preferably as a back light system in a liquid crystal display etc. from large-area-izing etc. 
being easy. 

[0071] The liquid crystal display 6 which used the polarization light equipment 5 by this invention for the 
back light system at drawing 6 was illustrated. For 61, a liquid crystal cell and 62 are [ an upper polarizing 
plate and 63 ] diffusion plates. A lower polarizing plate 4 and the lower diffusion plate 63 are formed if 
needed. A liquid crystal display is formed by generally assembling suitably component parts, such as a 
driving gear of accompanying in the liquid crystal cell and it which function as a liquid crystal shutter, a 
polarizing plate, a back light, and a phase contrast plate for compensation as occasion demands, etc. In 
this invention, except for the point using the above-mentioned polarization light equipment, there is 
especially no limitation and it can be formed according to the former. Especially, the liquid crystal display 
of a direct viewing type can be formed preferably. 

[0072] Therefore, there is especially no limitation about the liquid crystal cell to be used, and a proper 
thing can be used. Although it is used in favor of what displays above all by carrying out incidence of the 
light of a polarization condition to a liquid crystal cell, for example, can use for the liquid crystal cell using 
a twist nematic liquid crystal or a super twist nematic liquid crystal etc. preferably, the liquid crystal and 
dichromatic dye of a non-twisting system can be used for the liquid crystal cell using the liquid crystal of 
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the guest host system distributed in liquid crystal, or a ferroelectric liquid crystal etc. There is especially 
no limitation also about the drive method of liquid crystal. 

[0073] In addition, as a polarizing plate, as a polarizing plate by the side of a back light, as described 
above, the liquid crystal display using what has high degree of polarization is more desirable like the 
absorption mold linearly polarized light child of an iodine system or a color system etc. than especially 
the point of obtaining the display of the good contrast ratio by the incidence of the advanced linearly 
polarized light. On the occasion of formation of a liquid crystal display, proper optical layers, such as a 
diffusion plate formed, for example on the polarizing plate by the side of a check by looking, an anti glare 
layer, an antireflection film and a protective layer, a guard plate, or a phase contrast plate for 
compensation formed between a liquid crystal cell and a polarizing plate, can be arranged suitably. 
[0074] The aforementioned phase contrast plate for compensation aims at compensating the wavelength 
dependency of a birefringence etc. and aiming at improvement in visibility etc. In this invention, it is 
arranged if needed between the polarizing plate by the side of a check by looking or/and a back light, and 
a liquid crystal cell etc. In addition, as a phase contrast plate for compensation, a proper thing can be 
used according to a wavelength region etc., and it may be formed as a superposition layer more than one 
layer or two-layer. The phase contrast plate for compensation can be obtained as an oriented film of 
instantiation etc. with the above-mentioned phase contrast plate for linearly polarized light conversion. 
[0075] in this invention, laminating unification is carried out on the whole or partially, and the optical 
element thru/or components which forms the above-mentioned polarization light equipment and a liquid 
crystal display fixes — having — **** — separation — you may arrange in the easy condition. 
[0076] 
[Example] 

The side-chain mold cholesteric-liquid-crystal polymer of four sorts of acrylic principal chains with which 
the example glass transition temperature of reference differs was heated and quenched to predetermined 
temperature after membrane formation (2 micrometers in thickness) by the spin coat method in the 
polyimide rubbing processing side of a triacetyl cellulose film with a thickness of 30 micrometers, the 
mirror plane-like selective reflection condition was presented, the left-handed circularly-polarized light 
was penetrated, and four sorts of cholesteric-liquid-crysta! layers whose main wavelength of selective 
reflection is 470nm, 550nm, 640nm, or 770nm were obtained. 

[0077] Between the base layers which the main wavelength of the selective reflection acquired in the 
example of example 1 reference becomes from the cholesteric-liquid-crystal layer which is 640nm. the 
main wavelength of selective reflection arranges and carried out the adhesion laminating of the 
cholesteric-liquid-crystal layer (470nm and 550nm), and the circular polarization of light division plate 
was obtained. 

[0078] Next, the quarter-wave length plate whose transverse-plane phase contrast is 140nm was pasted 
up on the side near the cholesteric-liquid-crystal layer whose main wavelength of the selective reflection 
in the aforementioned circular polarization of light division plate is 550nm, the transparency shaft was 
made in agreement with a linearly polarized light side on the quarter-wave length plate, the polarizing 
plate was pasted up, and the optical element was obtained. 

[0079] According to example 2 example 1, the circular polarization of light division plate which carried out 
the laminating of the cholesteric-liquid-crystal layer which is six layers whose main wavelength of 
selective reflection is 470nm, 550nm, 640nm, 470nm. 550nm, and 640nm one by one in the sequence 
concerned was obtained, and the optical element was obtained using it. 

[0080] According to example 3 example 1, the circular polarization of light division plate which carried out 
the laminating of the cholesteric-liquid-crystal layer which is seven layers whose main wavelength of 
selective reflection is 470nm, 550nm, 640nm, 770nm, 470nm, 550nm, and 640nm one by one in the 
sequence concerned was obtained, and the optical element was obtained using it. 
[0081] According to example of comparison 1 example 1, the circular polarization of light division plate 
which carried out the laminating of the cholesteric-liquid-crystal layer which is three layers whose main 
wavelength of selective reflection is 470nm, 550nm, and 640nm one by one in the sequence concerned 
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/as obtained, and the optical element was obtained using it. 

0082] According to example of comparison 2 example 1. the circular polanzat.on of ght division plate 
vhich carried out the laminating of the cholesteric-liquid-crystal layer which ,s four layers whose mam 
vavelength of selective reflection is 470nm. 550nm. 640nm. and 770nm one by one .n the sequence 
:oncerned was obtained, and the optical element was obtained using 

0083] A cold cathode tube with a diameter of 3mm is arranged on the side face of the l.ght gu,de plate in 
vhich detailed prism structure was formed on the evaluation trial inferior surface of tongue. A cold 
;athode tube is surrounded with the light source holder which consists of polyester film of srfver vacuum 
>vaporationo. On the top face of the surface light source equipment of the side light mold which comes 
o arrange the reflective sheet which becomes the inferior surface of tongue of a l.ght guide plate from 
the polyester film of silver vacuum evaporationo The silica particle was contained, the front face turned 
the polarizing plate up, and has arranged [ the diffusion sheet of detailed irregularity structure has been 
arranged, ] the optical element obtained in the example and the example of a comparison on rt, and 
polarization light equipment was obtained. 

[0084] Next, the commercial TFT mold liquid crystal panel has been arranged on the top face of the 
polarizing plate in the aforementioned polarization light equipment, the liquid crystal display was obtained, 
and the transverse-plane brightness in the panel perpendicular direction at the t.me of back light lighting 
was investigated using the luminance meter (the TOPCON CORP. make. BM-5). The result was shown in 
degree table. 





m#n 


mm 2 


mm 3 
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5 0 0 


49 6 


4 9 6 
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4 5 2 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 



[Claim 1] The circular polarization of light detached core characterized by having arranged the medium to 
which a polarization condition is changed between the base layers which a difference of the main 
wavelength of the reflected light becomes from a less than 20nm cholesteric-liquid-crystal layer 
LCIa.m 2] The circular polarization of light detached core which is that to which 80nm or more of main 
wavelength of the reflected light of the cholesteric-liquid-crystal layer is different from it of one [ at 
least ] base layer by the medium to which a polarization condition is changed consisting of a cholesteric- 
liquid-crystal layer more than one layer or two-layer in claim 1. 

[Claim 3] The circular polarization of light detached core which has a cholesteric-liquid-crystal layer 
more than one layer to which 80nm or more of main wavelength of the reflected light is different from it 
of a base layer on the outside of the base layer of one side or both, or two-layer in claim 1 or 2 
[Claim 4] The circular polarization of light detached core which is that the cholesteric-liquid-crystal layer 
of arrangement indicates 1 / 2 wavelength plate functions to be to the slanting transmitted light in claim 
2 or 3 between base layers. 

[Claim 5] The optical element characterized by having a diffusion layer in one side of a circular 
polarization of light detached core according to claim 1 to 4. 

[Claim 6] The optical element characterized by having a quarter-wave length plate in one side of a 
circular polarization of light detached core according to claim 1 to 4. 

[Claim 7] The optical element which has the polarizing plate of dichromatic dye content to the quarter- 
wave length plate up side in claim 6. 

[Claim 8] Polarization light equipment characterized by having a circular polarization of light detached 
core or an optical element according to claim 5 to 7 according to claim 1 to 4 above the light source 
which has a reflecting layer. 

[Claim 9] The liquid crystal display characterized by having a liquid crystal cell above the circular 
polarization of light detached core in polarization light equipment according to claim 8. 



[Translation done.] 
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